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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1 .17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on August 6, 2009 has been entered. 

2. The rejections of claims 1-5 and 9 under 35 U.S.C. 103(a) previously presented in the 
Office Action sent April 29, 2009 have been maintained and presented below. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co. , 383 U.S. 1 , 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 
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5. Claims 1-5 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
JESPERSEN et al. (U.S. PG-Pub 2006/0121464 Al) in view of CHERUKURI et al. (U.S. Patent 
5,603,351). 

a. With regards to claim 1, JESPERSEN et al. discloses a device comprising a 
microfluidic channel (5, FIG. 3 & see [0050-0059]) with openings at each end (such as 
depicted in FIG. 3) and two or more apertures in the channel walls (7, FIG. 3 & see 
[0057]; although FIG. 3 appears to depict a single aperture, it is interpreted that a 
plurality of apertures exist on membrane 3 in light of Example 2 which discloses using 
the device of FIG. 3, [0067], which comprises multiple "sites" which are interpreted to 
read on the apertures, see [0070-0071]), micropumps placed in or near the openings at 
either end of the channel (9, FIG. 3) wherein the apertures are in contact with an external 
fluid bath (4, FIG. 3) while the openings are isolated from the bath (as depicted in FIG. 
3). 

JESPERSEN et al. does not appear to explicitly disclose a device wherein the 
micropumps are specifically electrically driven which comprise electrodes and a power 
supply. The only difference between the invention, as claimed in claim 1 of the instant 
application, and the device of JESPERSEN et al. is the explicit disclosure of the claimed 
driving force to move the reagent fluid through the system. 

However, CHERUKURI et al. discloses driving fluid through a microfluidic 
device via "micropumps" and specifically discloses the micropumps operate via an 
electrical power source which provides voltage to electrodes (last paragraph of column 2 
joining beginning of column 3, "electrical contacts" and "voltage source"). As made 
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evident by CHERUKURI et al., micropumps are conventionally designed with electrodes 
and power sources to electrokinetically drive fluid through microfluidic devices. 

Thus, at the time of the invention, it would have been obvious to a person having 
ordinary skill in the art to modify the device of JESPERSEN et al., to include the 
micropump design of CHERUKURI et al. because a simple substitution of known 
elements which are known in the art to perform the same function, in the instant case 
driving fluid, is a matter of obviousness as one would expect the predictable results of 
electrokinetic fluid movement in the combination (See MPEP 2141 {111} {B}). Although 
given the disclosure of JESPERSEN et al. in FIG. 3 and example 2 which appears to 
disclose a plurality of apertures, in the altemative, it would have been obvious to 
duplicate the aperture 7, FIG. 3 of JESPERSEN et al. as the duplication of an element is a 
matter of obviousness (See MPEP 2144.04 {VI} {B}). 

b. With regards to claim 2, independent claim 1 is obvious over JESPERSEN et al. 
in view of CHERUKURI et al. under 35 U.S.C. 103(a) as discussed above. The 
combination of JESPERSEN et al. and CHERUKURI et al. discloses a device comprising 
electrokinetic pumps applying a voltage on each end of the microchannel (JESPERSEN 
et al.: FIG. 3) via a power source. The power source is structurally capable of providing 
several distinct current paths from one end of the channel to the other with and 
structurally capable of providing current to flow along all of these paths (such as each of 
the plurality of apertures providing distinct current paths especially when cells block the 
apertures; also see JESPERSEN et al.: [0071] which discloses detecting current around 
cell blocked apertures). 
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c. With regards to claim 3, independent claim 1 is obvious over JESPERSEN et al. 
in view of CHERUKURI et al. under 35 U.S.C. 103(a) as discussed above. The 
combination of JESPERSEN et al. and CHERUKURI et al. discloses a device comprising 
electrokinetic pumps applying a voltage on each end of the microchannel (JESPERSEN 
et al.: FIG. 3) via a power source. The power source is structurally capable of providing 
simultaneous flow of fluids through two or more apertures and a chemical concentration 
gradient is formed near the apertures (JESPERSEN et al.: as the buffer fluid 5, FIG. 3 
flows via micropumps and cells begin to seal the apertures, some degree of simultaneous 
fluid flows through two or more apertures; a chemical concentration gradient is also 
formed such as when a cell blocks/seals an apertures, one side of the aperture will have a 
concentration of cells while the channel-side of the aperture will have no cell 
concentration). 

d. With regards to claim 4, independent claim 1 is obvious over JESPERSEN et al. 
in view of CHERUKURI et al. under 35 U.S.C. 103(a) as discussed above. The 
combination of JESPERSEN et al. and CHERUKURI et al. discloses a device comprising 
a microchannel and apertures in the channel walls (see JESPERSEN et al.: FIG. 3). 

The combination of JESPERSEN et al. in view of CHERUKURI et al. does not 
appear to explicitly disclose the claimed ranges of channel length, width, and aperture 
size. 

However, the combination of JESPERSEN et al. in view of CHERUKURI et al. 

discloses aperture sizes in order to capture or seal the apertures with cells, similar to the 
instant invention (JESPERSEN et al.: [0057]). 
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Thus, at the time of the invention, it would have been a matter of obviousness to 
optimize the relative sizes of channel length, width, and aperture size and arrive at the 
claimed ranges through routine experimentation absent contrary support for unexpected 
results or range criticality (See MPEP 2144.05). 

e. With regards to claim 5, independent claim 1 is obvious over JESPERSEN et al. 
in view of CHERUKURI et al. under 35 U.S.C. 103(a) as discussed above. The 
combination of JESPERSEN et al. and CHERUKURI et al. discloses a device comprising 
a microchannel and apertures in the channel walls with indentations in the channel near 
the apertures, such indentations being approximately the size of a living cell (such as 
sloped walls depicted in FIG. 2 & see [0049]). 

f With regards to claim 9, JESPERSEN et al. discloses a microfluidic device 
comprising a microfluidic channel defining a flow path for a fluid having a known 
concentration of a selected chemical (5, FIG. 3 & see [0050-0059]), the microfluidic 
channel comprising a plurality of apertures defined in the channel (7, FIG. 3 & see 
[0057]; although FIG. 3 appears to depict a single aperture, it is interpreted that a 
plurality of apertures exist on membrane 3 in light of Example 2 which discloses using 
the device of FIG. 3, [0067], which comprises multiple "sites" which are interpreted to 
read on the apertures, see [0070-0071]) structurally capable of providing fluid 
communication between the channel and a reservoir (4, FIG. 3) containing a sample 
solution (such as depicted in FIG. 3 when aperture is unblocked/unsealed by a cell), and 
an inlet and an outlet that are isolated from the reservoir (each end of channel 5, FIG. 3), 
micropumps for inducing flow along the flow path (9, FIG. 3) and means for applying 
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pressure to the fluid (gravitational pressure as the inlet and outlet of channel 5 are open, 
FIG. 3) structurally capable of providing fluid flow simultaneously out of the channel at 
the apertures and forms a concentration gradient at the apertures along the channel such 
that cells cultured near each aperture are exposed to a separate concentration of the 
chemical corresponding to the location of the aperture along the concentration gradient. 
Regarding claims which contain various process or intended use limitations which do not 
further delineate the structure of the claimed invention from the structure of the prior art 
are given no patentable weight as the claims are filed in the statutory class of an 
apparatus. 

JESPERSEN et al. does not appear to explicitly disclose a device wherein the 
micropumps are specifically electrically driven which comprise electrodes and a power 
supply. The only difference between the invention, as claimed in claim 1 of the instant 
application, and the device of JESPERSEN et al. is the explicit disclosure of the claimed 
driving force to move the reagent fluid through the system. 

However, CHERUKURI et al. discloses driving fluid through a microfluidic 
device via "micropumps" and specifically discloses the micropumps operate via an 
electrical power source which provides voltage to electrodes (last paragraph of column 2 
joining beginning of column 3, "electrical contacts" and "voltage source"). As made 
evident by CHERUKURI et al., micropumps are conventionally designed with electrodes 
and power sources to electrokinetically drive fluid through microfluidic devices. 

Thus, at the time of the invention, it would have been obvious to a person having 
ordinary skill in the art to modify the device of JESPERSEN et al., to include the 
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micropump design of CHERUKURI et al. because a simple substitution of known 
elements which are known in the art to perform the same function, in the instant case 
driving fluid, is a matter of obviousness as one would expect the predictable results of 
electrokinetic fluid movement in the combination (See MPEP 2141 {III} {B}). Although 
given the disclosure of JESPERSEN et al. in FIG. 3 and example 2 which appears to 
disclose a plurality of apertures, in the alternative, it would have been obvious to 
duplicate the aperture 7, FIG. 3 of JESPERSEN et al. as the duplication of an element is a 
matter of obviousness (See MPEP 2144.04{VI} {B}). 



Response to Arguments 
6. Applicant's arguments filed August 6, 2009 have been fiiUy considered but they are not 
persuasive. 

a. Applicant argues in the response filed August 6, 2009 that the rejections of claims 
1-5 and 9 under 35 U.S.C. 103(a) are improper because not all of the claimed elements 
are disclosed in the references, specifically a plurality of apertures are not disclosed in the 
cited JESPERSON et al. reference. Applicant argues that the examiner's interpretation of 
the JESPERSON et al. reference is incorrect and asserts the JESPERSON et al. reference 
discloses "a suitable chip for patch clamp experiments is described in WO 02/9402". 
Applicant then relies on this statement to somehow conclude that certain portions 
disclosed in the WO 02/9402 are exclusively limiting the invention disclosed in FIG. 3 of 
the JESPERSON et al. (2006/0121464 Al) reference. Even if the chip in the WO 02/9402 
reference is "suitable" for patch clamp experiments, being "suitable" in no way 
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exclusively limits the chip to only patch clamp methods. The examiner also does not 
concede that patch clamp methods cannot be preformed with a device including multiple 
apertures, however it is also noted that the invention, as elected, is filed in the statutory 
class of an apparatus. Furthermore, applicant's cited statement asserting that the device in 
FIG. 3 of the JESPERSON et al. (2006/0121464 Al) reference is "suitable" for patch 
clamp experiments is directly followed by a disclosure stating "For use in this invention 
the chip is modified to enable the extraction of mRNA from the cell and is as shown in 
FIG. 3." (See para. [0067], JESPERSON et al. 2006/0121464 Al; emphasis added). The 
entirety of the JESPERSON et al. (2006/0121464 Al) reference's disclosure explaining 
example 2 (cited in Office Action) talks about a plurality of sites/apertures. Applicant 
then argues that the JESPERSON et al. (2006/0121464 Al) reference discloses "an ion 
channel-containing structure" and the use of a singular noun limits the device to only 
comprise one aperture. This assertion is a misrepresentation/mischaracterization of the 
JESPERSON et al. (2006/0121464 Al) reference which was taken out of context. The 
phrase "an ion channel-containing structure" does indeed appear in the JESPERSON et 
al. (2006/0121464 Al) reference but applicant's interpretation of that particular phrase is 
incorrect because the phrase is apart of a sentence that reads "The chip contains a planar 
substrate comprising a first surface part and an opposite second surface part, the first 
surface part having a plurality of sites each of which is adapted to hold an ion channel- 
containing structure." (See JESPERSON et al. (2006/0121464 Al) [0068] emphasis 
added). The interpretation of the JESPERSON et al. (2006/0121464 Al) reference is 
maintained and presented above. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DUSTIN Q. DAM whose telephone number is (571)270-5120. 
The examiner can normally be reached on Monday through Thursday, 7:30 AM to 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor. Nam Nguyen can be reached on (571)272-1342. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Nam X Nguyen/ 

Supervisory Patent Examiner, Art Unit 1753 
dd 

August 28, 2009 



